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osting by EAbstract Atrial ﬁbrillation (AF) is the most common persistent arrhythmia. It is associated with
wide range of cardiac clinical conditions. Because of variable duration of cardiac cycle resulting in
reduced image quality, AF has been considered relative contraindication for performing coronary
computed tomography angiography (CCTA). However, recent reports have suggested that newer
dual source scanner with higher temporal resolution can be used in patients with AF (Oncel
et al., 2007; Wolak et al., 2008; Rist et al., 2009). Image quality can be maintained if heart rate
is lowered to less than 70 beats per minute. However, high heart rate can still be challenging. Map-
ping systolic phase with the use of absolute delay reconstruction algorithm has been shown to pro-
vide better image quality. In this article, we present a case of patient with chronic AF and in whom
coronary examination was required before going to repair of aortic root dissection. CCTA, with the
use of absolute delay reconstruction algorithm, provided diagnostic image quality of the coronary
arteries.
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lsevier1. Case report
A 62-year-old male with long standing hypertension presented
with 1 month history chest pain and progressive shortness of
breath. Past medical history was otherwise unremarkable. On
examination, he was comfortable, blood pressure was 120/
50 mmHg (equal in both arms) and pulse rate was 110 beats
per minute irregularly irregular. Cardiac exam revealed vari-
able ﬁrst heart sound, normal second heart sound, and grade-
3 early diastolic murmur at the right upper sternal border.
Electrocardiogram (ECG) showed atrial ﬁbrillation with
fast ventricular response (Fig. 1). Echocardiography showed
ascending aortic dissection and severe aortic regurgitation.
Cardiac computed tomography angiography was done to con-
ﬁrm the diagnosis of aortic dissection. The examination was
acquired using 128-slice Dual Source CT scanner with retro-
spective gating and without tube current modulation. It
Figure 1 Resting ECG that demonstrated atrial ﬁbrillation with fast ventricular response.
246 A. Alsaileek et al.conﬁrmed the presence of type-A dissection extending to the
level of iliac arteries. Given his other risk factors, it was felt
that coronary assessment would be desirable if technically pos-
sible. However, the presence of atrial ﬁbrillation would make it
difﬁcult to assess coronary patency. When the standard dia-
stolic phase reconstruction (75% of the R–R interval) was
used, the image quality was degraded by motion artifact
(Fig. 2a). Because of variable duration of cardiac cycle, the
75% phase was un-interpretable. Therefore, we used the abso-
lute delay reconstruction algorithm to choose the best systolic
phase that resulted in highly diagnostic image quality (Figs. 2b
and 3). The complete depiction of coronary arteries on abso-
lute delay reconstruction at 290 ms from the R-wave is shown
in (Fig. 4).
2. Discussion
Atrial ﬁbrillation presents a potential challenge on performing
CCTA. Variable cardiac cycle causes variable diastolic periodFigure 2 Coronary CTA with diastolic (a) and systolic (b) of cardia
(arrows) more speciﬁcally utilizing absolute delay reconstruction algothat in turn limits the time with the least cardiac motion. There-
fore, end systolic phase was recommended to be the diagnostic
one as it is the least affected by fast or irregular heart rate (Seif-
arth et al., 2007). In our case, the combination of fast and irreg-
ular heart rate was present. The non-invasive assessment of
coronary artery was a safe approach in this patient with exten-
sive dissection. Despite the high temporal resolution of dual
source scanner, the image quality was suboptimal when the
images were reconstructed using the 75% of R–R interval. As
was also shown in a previous report (Marwan et al., 2010),
we found that the reconstruction of images using absolute delay
reconstruction algorithm resulted in diagnostic image quality.
The optimal time delay is not known and probably depends
on the heart rate. After reconstructing the images on different
times from the R-wave, the time at the end of T-wave (that cor-
responded to 290 ms) was found the most optimal time with the
least motion artifact (Fig. 3). The drawback of this technique is
that the spiral mode without ECG-modulated radiation dose is
often required to adequately assess all the phases of the cardiacc cycle; coronary arteries could be well visualized in systolic phase
rithm at 290–300 ms.
Figure 3 The electrocardiographic demonstration of the way the ﬁxed delay construction (290 ms) was performed. Note that despite an
irregular heart rate, by utilizing this technique, the selected phase fall on the same time on the cardiac cycle.
Figure 4 Complete depiction of all coronary segments with high degree of accuracy.
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patient, is to apply full radiation dose during systole and radi-
ation dose modulation during diastole that is opposite to the
standard approach in the patient with slow regular heart rate.References
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